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(2) 



982 5 3 



[R*91T] &JBXtt*^«»T^flc$nfcS«« 
mt* &a««ffi±trRttSn*o«gK«ffifc«»W 
jrfftt$tiTV^^JRKft«l, &K3<fc<»* &KR{W*J 

[55E©i*l8fcI&9I] 
[0 0 0 1] 

i&m±<Dmm#m *bw** «jMHH0>aafc*D 

[0 0 0 2] 

a»ms**»ji**xT^s. cio«©«*ftHia»aa 
a, aafffflflDfl/haa^exttfi/haa^ttsarii-r 

[0003] ^RflDa^ttfflxA^xs-g-trajMjUHffl 
*TBi*. «Aia»^3a«^»a«R*T»o«ri« 
5gtuT#3g$n^t>coT, ajMifflaa^aoaffR 

^jl— h (Stanford Research Institute ) ©5^—. X 
— . Xt!>h (CA.Spindt) fttcfesy*-^!' 50 

7^7< H VA 9 Jv97s ( Journal of Applied P 
hysics) <D3547#, 12^. 5248-5263H (1976¥12E) 

7. jfl/'-f (H. F. Gray) W::*^T*H1M!F»4.307, 
507 *fRtf&4.513.308 ^fcHSStVCV)*. 

[0 0 0 4] W 1 2 fcL 1 O0«*ttUaMfta©*#< 
*sn&^©«IWttffl«*B«rt-. ttJMUHBft 

«>j:fcHattfc»***i% aiMkuaARSsoonai® 
*a«a5io±»cttttaH52*«»**n» sir^@52 40 
(D±tctty-hmffi53^«is$nT^s. co&sizm 

*B©aa»c*^T«»*Ba»aa5oj:o«T*«ia 

[0 0 0 5] ttJlttUafttt85O0#a&LTUU ->u 

n> (S i) ©4k ?>>?7sT> (W) , ^6U^> 
(Mo) •©4I#HVi6h» «^ttHi&«**1*--5fc 
a6O»»«EEft««r*&»fc«»ttfflffl»Ba50©» 
«SS®^"r<5K^%StlTV>^. 50 



[ooo6)sii3tt a©a*©*jMMHa«?a© 
«j8s*ltv>*. ai2i:aarc. ajMuasftiKB 

ir«aa62o±ttty-h«a63OTWi*nT^*. s 

jittuattRB6o©Bj£ttaic&»T. csftg 

fit Bfl^&ttttl'S&Afc'&i'*/* (Cs) Xlty 
ypy^jrVXy-i F (LaBt ) ^©.kdlcftVHR 

*«^«jHkaa»aa«aafioi jwn&£»rcv>«. 

*JlRUBftR860f*. gffimffi61©dl8S61a t 

«fttttBB»BBRBB60a to«B«aft*i/Tv» 

[00 0 7] 

[BBsJJBtfcbiitrSBBl UfrUftWS, 012 

ic»-ra*©«»iktaa««(TMu «iwuiB»Ba 

50£bT^>^Xx> (W) , ^U^x> (Mo) , ^ 
jr>(Tl) B©BBA*B«BV>fc»&. cne>CO» 

<h*£V>©T, »fWE*tK^tVi3BBja»«*S. 

[0008] 0 1 3 ic^-rfi^oe^staiss^ 

BTWU «#Kffil!ftlgffi»ffiJi60a ©ttVBRHU -fc 
(Cs) *JBV>fc«#»2.1eV, ^>^>^*» 
#9-f P (LaB. ) «B»fc«£»2.7eV£<h3<. 

#8Jg60a 0»»t*««a610tf»t0BBH*^^ 
B60a ©<m^*»KSitC*S©Ttt*BR#Bft 

L^rv^v^BfljA^A^. -ti^ >•©«»» 

tbS?&»aSaS60a ©#ft©BA&tttP. 

WosaaaeifcJt^li^j&^r^ftV^fcft* po*©R8 
©«««»*«< ttD, «TOiH«l£LK<<fc*fc 
t>3BB*WSiC*. 

[0 0 0 9] $£oT, *BBMUtBBBjfil*BftU ft 

tt^Bawa^BiMkuaBflKfcaa** t ©t* 

[0 0 1 0] 

[ros£#*-r*£8&©^R] *«^(c«tnti, 
»cR»6n*o»««at««wfc««*ftTv^AB 

^$nfcffiR©«#ttrBS?&»ai:€:tS^fc«»fl:aS 
B. BBXBai*oB«lfc** »««ao5E»^6« 

aftanfcBWRfflaaflRWiftsnft. 

[0 0 11] 
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(3) 

3 

fMR^'J^r^ (Mo) . 5-9-> (Tl) «©&« 

©a*, as*, K*x«e3JR©iadctfc^fi«*»65fe« 
ir flifc-a t«»* izmtat *<fc 5 fcttJBMfi&Baarr * £ 
tfc.kD, £««ff©2i«*&5fc«fcjW*Tttftl£S»t jo 

SSn«. SSlc. «@|8j©jfiyB53gS£<g;< 

[0 0 12] 

[0013] Bin *«wic«s«#ftaiMe^iE<o 

0T&S. 

[0 0 1 4] 01 \Z7F.t^\Z, >''j3>Sffi«ffil0± 
Htt^*>®lla tffflHSnTfcO. 3^>Blla ©± 

fc&JBllb atfBSSn, 5£lcfi±gSlcMft;f L 3'>Bllc 

*<aBsnrv^. £©«£. ntfts^^mic . 30 

[0 0 15] 02 |-^-T<fc5lr. «JMfcWS!»l£ffill© 

tf«fc»&Hi2*^jsan. 5EttfiiRHi2©±jctty- 
h«ffii3*J«Daanrt>5. y- h«ffiBi3o±^Fictt 

«afBISS^UT7/- H«ffil4*»»ttSnTV»*. 
[0 0 16] *&tt09T«. PMitta«m*tt£&&ffi 
lltt,- |gfitoittgd=*50. 8<im. »*h=»lum 
Trj&jSSn, SfiSfflOttffSt 1=»50. 7 5mraT 40 

£fc. IS»Bl2tt»S t 2=«0. 7 
5 wmtilJSn. ■y-h«ffil3tt»a t 3=JKJ0. 5 
wmWsE^n. 7/-K««14i£««tffl0£©|HHi 
1 =*«) 1 0 iimSSl/THS. 

[0017] *m&m\z&zn&i&m«!im?m\zjzti 

«&Sft&©T. &J£-r*«fc3fc. »f£«£E£fi«-r* 

^ififtaisi^Rstsiitt^fc^^^isiic 

ttiS&^rUT^Sro-C. 9^>Hlla tSffilOtOlfMg SO 



ftH¥5- 1 9 8 2 5 3 

a*©g*t*3<, Sfcfcfc^J'Bllc &9^>JMb 
«HUb i©W. ^*>JBUa >6Hb«Jllb ©IB! 
Rtf^^Blla ©aHWT'bSWBB*©®****^© 

fc, ^*>JBlla ^SftWwUft^^^JBllc IC*>ttT 

[0 0 18] B£#R8UT±E£lSW©«Jtt*tH 

[0 0 19] 03tt. 0 1 ©miMWtiStt^SUDfiiSI 
gS*-rflJM»r85B. 041*. ttimtil£tt&ffi©tttB 

[0 0 2 0] 5fer, 0. 7 5mmgffi©JS£©J&»ett 
(0. 0 1 Q • cm) ©2^'j3>S««ffilO©±^® 
#**Jl 1 0 OtTCJIft&flsSn. 80. 75;im©J9S£ 
«"T*-Rfl:S' l J3> (S iOt ) ©tB»Jai2*tJ&j3cS 

n*. hjc. »»isi2©±k. ; eu:/7 5 >&«»c«fcD« 

***J0. 5<im©y-h«ffil3ift*B*t«TFtf-A«l 
ffil3©JB©±lC»S>51 wm©l^Xh (07Klfi*) 

&mMm©X#vh/X*->J&*RftSft*>. -fV^D 
K^7^3-^-ca«**l. ! EV? J ?>±\zm.&$>l it 

152 <im©Rffi*Ha«15a«S£eai0©±fc8?£Sn 
-h«ffil3i:«:5)B*<7>^*y hSnx, 03 (A) 

httaistUT^u^^w^snfcij*. ft«©&£ 
swr*^«T»n«i:nJdB6n*'b©Ttta:v». * 

fc. »88tei2tLTnKfl;->'J3>^fflV^nfc*^ H 

$ ©tttE*^* >b©-c»ntf cniciaens to-ptt 

[0 0 2 1] ^CtC. 0 3 (A) ©4ft&*ftf*2&*£B 
rtlCRE^n. *jg«:©->U3>S««ffilO*tnjgBHa 
«!15©ttS4''i>«tUTIsI<ESnT. 03 (B) ©*R! 
AC^r»J&±^*^7^5=.«>A*ty- h«ffil3©± 
CJRJBSn, n»BBQ8&15©ifia*iJ:#e£*S<fc* 
iiCT^S^^AHie^ScRanT. 0 3 (B) I'* 

[0 0 2 2] *V»T. n^MPfiJ15^LT, SBfi-Ti - 

£5\z&ftttmmft!Simtmifi9.TV-&m&2n. ^ 
u 3 ^aemffiioiKHftfflmffl&BffiiiJWBfifcsn 

5. C©BS. 03 (C) ICS%-r«t5lcn«B8P«15S^ 

bT«*tttas!»i!sa»«*^BiB^-r»iRi^6*T 
tr-A« -r-st. *»ttms»isffitt»©ittt[Biid 
a*jBj£snTH«waai5©fie##*Ki*4>u 

Tn»B8a8E15*«^D. IS*ilxTnfi«©«»»ai 
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5 

16&tf*«BHd &»&rzz£\Zi:r>X. 03 (D) 

{zffi-tzstemm&M&znz. ft* *&nm-c\t* « 

5 0 0 0®O«#»ffifi?&l&ffilltf»l 0 /imOMHT 
[0 0 2 3] *^JB«Ttt, H4»C^re:a:<5 1 ^> 

(t i) <o&mm%m2ot$U£?*> (tio o&b 
mmmmiiz&&\'ft. m.mz* ^mm^moo^z^ 

O^^Ella *fc. 2OO£SK?0, 210 

m#\<>-b$:MW?ZZt\Z&K>* %$&&#\Zi&-3<\Z 

«KXfc$ttT^>gHk«lJgllb £f£BIU &&\Z& 

mfc{t®Mmmiowz&r>fc{k?#>miic 

fflli?&(»ffillOg±ffiJC^Ufc. ft, 99> (Tl) 
O&JS&3&2g20O«:bDtC, 5W3X»>A (Zr), t 
U^5=> (Mo) ;\y~y*> (Hf) ^o&B&Sil 
£JB^Tt><fc<, (TIC) 0&K& 

{ttiimmm2i<oKt>Q\z, &wvm&n* &JS&fl2»3Ui 

[0 0 2 4] 0 51C, 44HBflrcJ:«mMtUSlttTS 

£»ftMaE<ton«£^t*^:7£^-$\ Stiff 

see t y - p «ffii4 tsffieftio t on ic wan $ n 

[0 0 2 5] IS^Al -A3 T^bfcffiiBI«*^J60yiC 

J»A1 -A4 ti*n* *u «#ttfflS#i*ffio# 

[0 0 2 6] ■SISit'ttMtt. g««ffil0O©JBE£S 

qsicswMioty— hmai3 tonic 5 0 voiE«m 

V2 £f?inL (02#Jfc) , 7y-H€ffil4tS««ffi 

lotonowJinmKvi (s&fpeEE) ««ft2«rtt« 
««E&ai^"r*ctic«fcoT»enfct>oT&^. co 

Bfr&B&*&«fc5fctt*«®B*A4 IS, Kf^amo 
H«Wft3 0 0 VT&O, ttJSu *%BMOBfltAl - 
A3 tt. BflMtEOflttflttt 1 0 0 V- 1 5 0 VT* 
*. coBftMtEottl&mfttt. «#ifcffl£»»ffi 

[0 0 2 7] &\Z* H*IMHUTJB2 0«>S«fct>ViT 
[0 0 2 8] 06te, #^lw«*«#»fflS®TSio 
0. 0 71*, H 6 ©«»ttffifi«?BOMlS«R-r 
[0 0 2 9] 5/U3>BO««««30O±lCtt, 06K 



1$Bi¥5-l 9 82 5 3 

5 

ftfc»t*OO6830a ^aicMsnt^s 0*10 
o«»&tas?&»ffi^^r) . 408530a ±\Zs mm\z 

ft, Offi30a KtfttffttUamM310»«aPHAWII 

«fcE6ns«>oT^<, n«i»«x(iatcm3o^ 

[0 0 3 0] &tt»ttffi9»BC310fittI&> 99 >M 

31a TJgfSSnrfcD, 99>MS1* 0±lCte, &5fcO 

fi^tt^i6K»fciilirr^<fc5^g i ^>Kfl: 1 »g3ib a* 

JMKSiU &±3\tmit99>M3lc W*«nt^ 
[0 0 3 1] &fc, 0 7 £#ffilLT0 6 ICjRUfc«Jfctt 

fflse^iRoKjixesKW-rs. jvsm&o. 

4mmO^*«tt (0. 0 1 Q • cm) 0->U3>S«m 
ffi30±£«$l 1 0 Otrcl&IMbU 2xtm 
0DrRft->'j3> (S iOi )-JB»MH~*. &V>T, 
HOBO±teWy^h*»l<imOJ»*Tft*U B* 
BKioTBJftL&BBBftfT^UiJXh^X* (■* 

>^x^32£^«ufc«, 

U 07 (A) fc;K?\fc 5 

[0032] x\z* yvfk. mmBtxm&m&m&^v 

9^>btlyXm^y9>if^n^t, 

tt«3o±a«*sn. 07 (b) K^-rASfcisABtt 

U 0 7 (C) (C^"TJ:5|Ciaft«ittOififiB30a 

&us»»ffi3ios#tuxs$n^. zioaocg 

fcHttOdbS530a 14. *K<b*U^A, -f V^nK*7 

r I E*oH^-Yx^^>^irJ;^Tt)»dc'r^ci:'b 

[0 0 3 3] «|Jt»fflS/&»8i310S#T*S 065303 
o±(c, x/x^^y>jfH(irJ:0»Br«J:9lc*mk 
fflffl»M31©tt»*WMS*U 07 (D) \Z7X-T&5 

ft, X/Xy^^-yyhtUTtt^^OAWaWWB 
Sru S«»XtUT7;V^> (Ar) , (CH 

«koTtfMby^> (tic) ojw*w**n*. 

[0 0 3 4] c:o«^ E«»XOB'&M:ft«Wr*2: 
tlCiO, 0 6 \ZtkT£ *) \zm\\Z99 >®31a 

t»Bttlcft« cfc 3 icBttitftBttnrcXtbS^T^^ > 

^ftteH31b rtWMSh. g^lc^ft^^^esic *t« 
Ht*fflffl»B«31©*±«»C»J«Sn*. ft, X/^^^ 

jr-yyhtUTit (Ti) oftfeorc. V)V 

dx^A (Z r) (Mo) v 
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(5 

7 

(Hf) «©&JR£fflV»Tt>«fcV>. EfctfXtt. 

ffifc«©«£cttSs5iM»7> i e=£ z. ta* 

[0 0 3 5] JfclC. 07 (E) C^-r*5Cte»H33R 
Uf- h«ffi34ja*B3ai£tt©«#ftHiE»iaffi31©raa 

©->U3>s««ffi3o±K:}gffi*n*. sfc, set* 7/ 

[0 0 3 6] J:©aS2©SS16W£43HTt>. SSl©*Si6 

[0 0 3 7] ±ELfc£iS«»!l::.fc5«#ttfflgft»ffi© 
SiSCTJUTtt. CVD. MOCVD§©f[ffll£fi£* 

MfflSfcl£ffi©»#lC:3^TfcB3fc«J^Cl8Sn* l fe 

©-?«&<. Soltek •3Tfi*©j&#£&3i-r 

[0038] *mmztot>znx&ami& : Pm 
©$63©ssj6«£i/r, tit&mwftmMim-ot&x 

•5. 

[0 0 3 9] H8tt, *%wc«t>iS5fftas^ai 

©m3©^iS0!l£jK-r s F1Sl0T»9. *SS«49±»CX 

©y- hgs^ttftfftL&ftiSfctf-rsmimfflSim? 

SSTife 0 . fc&ffiXS y *6841©ifc«42«fc 0 S^ftfflj&t 

en^visafroe^iJtmse^jE?**. H9«. #& 

t&M\Z J;5t8»tS:tafflJ l &»ffi©*¥»fffi«S&m-rH 8 

©AffiJt*jpE»f®Hr»s. xsy^fflroisaic?^ 

> (Tl) J141a#*D. Sffifcj5^<fcLfc*tV»b« 
lr>lc£S (N) «aW*P£<fcS^*>£fc«5fij£atf:B 
41b ©«*£*** 9, •*ttKfe<b?4r> (TIN) @41 
c *^B»CT€*«t 5ttffl®«jST»»ffiX5 y^fiWl 
tfflfj££n%. B10B, #£J5flll::«J:<&«JMMB£!?& 
S§5ffi©gi£#l$J©»rffilJli6£*-rH 9 ©»C - C ICfett 
•5Effl5«SM»r®0T&*. fl8ffifr&Tt>E«l::» Sffil* 

[0040] ^ts^©sge^©m^»ffls!e?s 

tt. H8IC»V»T. »BffiX=y*S541©$fci842£y- 
HSS44©Xyi?45©E«Si *U «m. RBSlS^i' 
g?©R£5$fc«44©raiHS» «tS/xm. »8ffiI5«^ 
6B©5fc«842,!:aSS543©)£«S. *»5/imT&9. 010 
X= ry^fi541©ffSS« #0. 5(imT» 

5. 

[0 0 4 1] *&SgW©«j&fr8;£K9!-r*. 0 

1 11*. 0 8©e;^ti}gQ?£(©&&Xg&5*-fB8 
©»B - B lC$5tt*3£B&ffi!®Wrffi0T;&*. 

[0 0 4 2] tti;*lC. *fi (S 1 Ot ) Sffi49±«C7 



4$HJpS-198 2 53 

*hXy3 i >$ r :/n-fe;*fc«fcD» ¥ffi±K*g*»tt©« 
fcJ&ISffiXS y ^©T%S?»t«5i!!iffi48&^rrs^^ 

HI 1 (A) ©«j££#3. JfclC, 
- >©dbffl48±CX A y * U >^8fc«fc D ^ >«fc 0 « 
3&Kft»ffiX5y*ffiidteH40fc»a£U EIC B 
HF (7 yKR.r/:7 y<fc;7 »C«kD* 
SS«©iM , FX3'? 1 >y£fT^Hl 1 (B) ©«ffl& 
#*. 7)H*> (Ar) t7>*-7 (NH. ) 
«?©S£:tfX*fflV»T, 7;^>jtfXt7>*X7©» 
a««WU ^^iCT^^^XJOrt-ST^XT© 
< ft * «fc 5 fc# X©S^ifcS»RWK*ft:S 

*. ^^ftBEffitmrosfcEteStts o o~9 o or 
©SfiTfrH. »R»^ffi4i©^®k:afl:5 1 ^> (ti 
n> m&mtiiis* hi i (o ©«&£#*. c©« 

XAy^^-yyMi, g=*> (Ti) «*Uwt>. 
^3zDi (Zr) . t'J7r> (Mo) 3TCb«fc 
<. EjStt^Xtt7>'EX7©*>to0IC. 2# (Ni ) 

[0 0 4 3] £©tfc. H^7*hXy^>^n-feXR 

cxy- h«a©aissff 5 uticioy— hsw4*^« 
sn. hi i (d) ©««§*<# en. eiramssTii 
©ssixe*t»7-r-s. 

[0 0 4 4] 

eat, ccossmffi±t;®fi£$n*^sffi«ffiict&5(, 
*©•?. «?&w£8£s-fr*&»©»fls*m&<5«-r 

SCirtiTSS. SJfcftttiS!»BSffi©&S& 2 
JR. KJRXiaa3*©«EEH:^S«A^^J8Hiail*^T 
8t* CiillD-r2.«fc5a:ttH*jg^^rtrt-* H t\Z .fc »). 
8UBlffl©««8SSSfi<aiiL*::t« J "c**. £ 

sfcjt'*. »»«rt«-e©«»ewtt*»3ke*n*. a 
[0 0 4 5] cntioT. e^ttiaaE^ffiTan. 

[Hffi©1Bf¥ftft?li] 

[an ^sE^icWi^^ffimsmTsro-^ifiOTom 

»tttaS»«ffi*^T5»Wffi»rBH'C«. 6. 

[0 2 ] #5538 irWSftimttiStt^Sl© 1 ^©tt#tt 
ti)S?^I^S©»rmB-Cft&. 

[03] Hi ©fcflttfflgm^S&cSKiSieSrTKTfflg® 
ttfffi0TJ&S. 
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(6) 



&K¥5-1982 5 3 



9 

-rawer?**. 

[0 5] Hi ir^Ufc«lfttffiS«^JEt«*^«»^ 

[06] *Rw\z&ttRttmmtti&<o&<»%&wz> 
[07] 06CD«»&fflfi«^igosijexe^^r<ws 

[0 8] ^stmzm^nikamvfuotisomiitn 
£^t"Vffi0T**. 

[0 9] 08oe»ttfflS© : ? : aiO*¥^ra^#lii^ 



i0 



10 



[010] 0 8 <0«#ftffiS«^®£^?"565WSI0rM 
0T**. 

[0ii] 08 oQ^&mss^sofiSure^^-rfii 
[012] tE*a>*»»afi«^jgo-«ico«iM*as 
[013] &&o*Rtkmmttmo&<owo*fttkm 

[«F#<0S«!] 
10, 30 

u, 31 «#fttfl£»Kffi 

11a , 31a ?9>m 

nb , 3ib riry&titms 

11c , 31c 



[01] 



[02] 




[03] 



[04] 



[08] 
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(7) 



t$B8 3 F5-1 98 2 53 
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[012] 




300 



6la 



me: 



[07] 




41b 



30a 
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30 30a 




30 30a 
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(8) 
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